In many species, the small intestines undergo important modifications during postnatal development such as structural changes of the epithelial layer (6) or changes in MVM enzymatic activities (25). These modifications are likely to induce, as a
result, changes in MVM surface properties that may be reflected by events such as the "closure" of macromolecular transport through the small intestine (24) . Comparison of MVM surface properties between newborn and adult are not yet available. Indirect approaches, such as those of Extler and Branstrator (9), have been used to study the lectin-binding capacity of small intestine mucosa during postnatal development; however, examination of histologic preparations under light microscopic conditions does not allow for a more precise conclusion about MVM-binding properties to be made.
In order to study MVM surface property changes with differentiation, we designed an in vitro system using MVM vesicles purified from newborn and adult rabbit small intestine, and tested these vesicles for binding characteristics using a molecular probe with an extensively studied microvillus receptor.
MATERIALS A N D METHODS
Microvillus membrane isolation was performed according to a modification (3) of the Ca2+ precipitation method (27) . Fasted adult (n = 8; more than 8 weeks old) and newborn (n = 50; 12 to 24 h of life) New Zealand rabbits (Margaret's Home Farm, Greenfield, MA) were sacrificed and the small intestines were removed and washed with cold saline. The following steps were camed out at 4°C. Scrapings of the whole adult mucosa or 4-5-cm pieces of opened newborn small intestines were homogenized in 300 mM mannitol, 12 mM Tris buffer at pH 7.4, diluted 1 :6, and filtered on a 40-pm nylon mesh (Tetko, Elmsford, NY). CaClz was added to a final concentration of 10 mM. After 15 min on ice, homogenates were centrifuged at 2500 X g for 15 min on a Beckman J21B centrifuge with a JS7.5 rotor. Supernatants were saved and centrifuged with a JA20 rotor at 28,000
x g for 30 min, then suspended in 50 mM mannitol, 1 mM Hepes buffer at pH 7.4, and centrifuged again. The pellets (crude preparation) were resuspended in 1 mM Hepes buffer and applied on the top of 10 to 60% sucrose gradients (Sigma Co., St. Louis, MO) which were centrifuged at 64,000 x g for 25 min on a Beckman L5-65 ultracentrifuge with a SW 28 rotor. Bands were removed from the top, diluted 1:10, centrifuged at 100,000 X g for 60 min on a 50 Ti rotor. Pellets (final preparation) were resuspended in distilled water. Proteins were assayed according to Lowry et a/. ( 1 8); dissacharidase activities were according to Dahlqvist (8) ; organic phosphorus measurements were performed according to McClare (21) , and used as an indirect assessment of membrane phospholipids, assuming that their mean molecular weight was 750; electron micrographs were done on final preparations either fresh or after Epon embedding according to Luft ( 19) .
Kinetic studies were performed using purified CT obtained from Schwartzman Co. (Orangeburg, NY). After reconstitution in 0.25 M sodium phosphate buffer, and filtration on Sephadex G-75 (Pharmacia), the toxin was labeled, using Bolton-Hunter reagent (2) and separated from free label by an additional gel filtration. Cholera toxin concentration was measured by spectrophotometry, assuming A l z,, = 1 1.42 (1 6). The mean specific activity was 200 mCi/pmol. Experiments were camed out as described by Cuatrecasas (7) . A previous report (7) and preliminary experiments (30) showed that 1251-CT binding to MVM was complete within 10 min and irreversible. Samples of adult or newborn preparations (50 pg of membrane protein) were incubated for 20 min at 37'C with 0.08, 0.32, 0.64, 0.96, 1.28, 1.9 and 2.56 pmol of freshly prepared '251-CT in a 0.2-ml final volume. Samples were diluted 1:10 with cold buffer and immediately poured on EGWP 25 Millipore filters (Millipore, Bedford, MA) which were washed, dried, and counted in a Beckman Gamma 7000 gamma counter. For each experiment, at each concentration, controls were done in which microvillus membranes were replaced by the same volume of buffe'er, these controls were processed as described for samples and counted to determine the nonspecific binding of I2'I-CT to filters. Inhibition studies were done by preincubating samples from either preparation, at 37' C with unlabeled CT for 10 min. IZ5I-CT was then added and each sample was incubated for another 15 min at 37°C; in this time interval, no exchange between labeled and unlabeled CT was observed (7). Student's t test was used to compare newborn and adult data; values are given as mean zk SD.
RESULTS
Purity of microvillus membrane preparation. Purification of microvillus membranes was monitored by assays of sucrase activity in adult preparations and lactase in newborn ones. The adult final preparation yielded 1.8 + 0.3% of the homogenate protein amount, with a mean enrichment factor of 25 ? 4 for sucrase activity. The newborn final preparation yielded 2.1 f 0.2% of the homogenate protein amount, with a mean enrichment factor of 27? 3 for lactase activity. Newborn microvillus membranes appeared to be lighter than adult ones on velocity gradients (density of 1.102 versus 1.150), the protein to phospholipid ratio was 6.35 st 0.26 in adult final preparations as opposed to 2.7 0.5 in newborn preparations (p < 0.001). Electron micrographs showed that membranes were present in the form of closed vesicles which displayed "knob-like" formation on their external side in adult preparation; vesicles from newborn preparations however did not demonstrate such an assymmetry (Fig. I) . 
BRESSOI'
251-CT binding to adult and newborn MVM. lZ5I-CT binding zhed a steady state in 10 min at all the concentrations studied. ding to adult MVM reached a plateau at "' 1-CT concentrais of 6.4 x M (Fig. 2 ). Scatchard analysis (30) of these 2 provided a straight line ( r = 0.98; p < 0.001) with a K,, = k 0.2 x M and a binding site concentration of 1.1 x M (2.6 x lo9 binding siteslpg of MVM protein). In contrast, saturation of binding to newborn MVM was observed at centrations up to five times the CT concentration at which .CT binding to adult reached saturation (Fig. 2) . "'I-CT iing to newborn MVM increased linearly with increasing CT centration. Scatchard analysis of these data provided a curve zesting that either nonspecific binding or additional receptor ; were present (Fig. 3) . To test specificity of "'I-CT binding hese membrane preparations, inhibition studies were perled. I2'I-CT binding to adult MVM was inhibited by preination with 37.5 x M unlabeled CT; '*'I-CT binding to born MVM was also inhibited by preincubation with unlad CT, higher concentrations of unlabeled CT causing greater bition (Fig. 4) . Acknowledgment. We would like to thank Dr. J. Schmitz for . .
kindly reviewing the manuscript of this article.
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